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Previous studies that looked at suicides among Canadian adolescents and young adults (i.e., people aged 15-25 years) have reported rates as being generally stable over time, but with a marked increase in suicides by suffocation and a decrease in those involving firearms. 2 There is limited literature on self-inflicted injuries among children 10-14 years of age in Canada and the United States, but there appears to be a trend toward younger children starting to self-harm. 3, 4 Furthermore, the trend of suicide by suffocation moving to younger ages may be partly due to cases of the "choking game" (selfstrangulation without intent to cause permanent harm) that have been misclassified as suicides. [5] [6] [7] Risk factors for suicidal behaviour and ideation in young people include a psychiatric diagnosis (e.g., depression), substance abuse, past suicidal behaviour, family factors and other life stressors (e.g., relationships, bullying) that have complex interactions. 8 A suicide attempt involves specific intent, plans and availability of lethal means, such as firearms, 9 elevated structures 10 or substances. 11 The existence of "pro-suicide" sites on the Internet and in social media 12 may further increase risk by providing details of various ways to commit suicide, as well as evaluations ranking these methods by effectiveness, amount of pain involved and length of time to produce death. [13] [14] [15] Our primary objective was to present the patterns of suicide among children and adolescents (aged 10-19 years) in Canada. studies describing the implementation of the ICD-10 in 2000 to understand trends in mortality between the ICD-9-CM and ICD-10 concluded that there was no effect on the continuity of suicide data. 16, 17 We extracted deaths by suicide based on ICD- 9-CM and ICD-10 codes  18 (X60-X84 years]), by sex and by method of suicide. Mortality was standardized to the population of Canada in 1991.
Statistical analysis
We examined temporal trends for the period 1980-2008 and for the ages 10-19 years using the average annual percent change (AAPC) in suicide rate per 100 000 population. The AAPC was calculated (with 95% confidence intervals [CI]) separately for sex, age and method of suicide using the equation
where β is the slope from a regression of log rates on year. We used the Canadian population in 1991 as the standard population for computing age-standardized rates. We smoothed year-toyear variations, likely the result of small sample sizes, by applying a 5-point central moving average to these rates.
Results
There were 233 suicides among young Canadians in 2008, accounting for 20.4% of all deaths for people aged 10-19 years. In comparison, suicides comprised 1.5% of all deaths in Canada during the same year. The suicide rate among Canadians aged 10-19 years showed a significant annual average decrease of 1.0% (95% CI -1.5 to -0.4) during the study period (1980-2008); however, stratification by age and sex showed significant variation. Table 1 provides the numbers of suicides among 10-19 year olds, by sex and method, during the study period. In 2008, the suicide rate among children aged 10-14 years was 1.2 per 100 000 (n = 25, 64% male), accounting for 10% of all deaths in this age group, 88% of which were the result of suffocation (n = 22, 64% male). Among adolescents aged 15-19 years, the overall suicide rate in 2008 was 9.2 per 100 000 (n = 208, 67% male), accounting for 23% of all deaths, with suffocation also the primary means (73% of suicides in boys [n = 102] and 78% of suicides in girls [n = 53]).
We restricted further analyses to the primary methods of suicide -suffocation, firearms and poisoning. These methods accounted for almost 95% of suicides among people aged 10-19 years in 2008.
Suicide rates among boys aged 10-14 years showed no significant change during the 29-year period of the study (AAPC = -0.9% [95% CI -2.2 to 0.4]) (Figure 1 ). The overall rate was 1.6 per 100 000 in 2008, and suffocation was the primary method (data not shown). None of the trends were statistically significant, with the exception of the decline in the use of firearms.
Suicide rates among male adolescents (aged 15-19 years) showed a general downward trend (Figure 2) , from 19.0 per 100 000 in 1980 to 12.1 per 100 000 in 2008 (AAPC = -2.0%, 95% CI -2.6 to -1.4). Suicides involving firearms began to decline in 1992, showing an average annual decrease of 6.7% (Figure 1) , whereas suicides by suffocation increased annually by an average of 1.8%. Suffocation overtook firearms as the leading method of suicide for this group in 1994 (Table 2) . Poisonings also decreased to a rate of 0.8 per 100 000 in 2008 (data not shown).
Among girls aged 10-14 years, suicide rates increased sporadically from 0.6 per 100 000 in 1980 to 0.9 per 100 000 in 2008. Figure 3 shows the trend for this group. During the study period, deaths by suffocation increased (AAPC = 8.1%, 95% CI 6.0 to 10.4) (Figure 1 ), whereas deaths by poisoning de creased by an average of 2.9% per year. No significant changes were seen for suicides involving firearms for this group during this period (data not shown).
Among female adolescents (aged 15-19 years), suicide rates increased during the study period, from 3.7 per 100 000 to 6.2 per 100 000 (AAPC = 1.8%, 95% CI 1.0 to 2.5) (Figure 1 ). Of note are the shifting patterns in the primary methods of suicide used by this group (Table 2) . These patterns are similar to those seen in girls aged 10-14 years, with a steady average annual increase in suicides by suffocation of 8.0% (Figure 1 ). Suicides involving firearms and poisoning both decreased significantly; use of firearms decreased by an average of 7.8% per year, and poisoning decreased by an average of 4.6% per year (Figure 1 ).
Interpretation
Between 1980 and 2008, although the rates of unintentional injuries among children and adolescents have decreased substantially, suicide rates have shown much less change. Among female children and adolescents, overall suicide rates have increased, with suffocation becoming the most common method used. For the same group, suicides involving firearms and poisonings have decreased.
During the study period , the overall suicide rate among male adolescents (aged 15-19 years) underwent a statistically significant, although not large, decline; we also saw an increase in suicides by suffocation and a decrease in suicides involving firearms for this group. Suffocation has become the leading method of suicide among children and adolescents, regardless of sex. A qualitative study by Biddle and coworkers examined factors that influenced people to select hanging to attempt suicide. Participants reported that they perceived it to be a clean, quick and painless method. 19 The authors discussed influencing these perceptions as a possible way to prevent suicides by hanging.
The increase in popularity of the "choking game" among young people, which also involves suffocation, is a concern. The "choking game" involves depriving the brain of oxygen to
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CMAJ, June 12, 2012, 184(9) induce a euphoric effect. Two distinct mechanisms are used to achieve this -strangulation (carotid artery occlusion) and self-induced hypocapnia (hyperventilation and breathholding, with or without chest compression). The "game" can turn deadly if the participant being choked is physiologically susceptible or if the pressure is not released quickly enough after the loss of consciousness. Deaths resulting from the "choking game" have the potential to be misclassified as suicides, especially when the "game" is played alone.
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The prevalence and influence of the Internet and social media in the lives of young Canadians cannot be discounted in this discussion and warrants further research to understand its risks related to suicide. The term "cybersuicide" has evolved to describe the numerous websites, chat rooms and blogs promoting suicide and suicidal ideation. Such sites are obviously troubling; yet, paradoxically, the Internet and social media also hold potential benefits for the prevention of suicide.
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Limitations
Misclassifications of suicides as unintentional or being of undetermined intent may lead to underreporting; however, studies that have investigated this issue using American data conclude the data still reflect actual trends, but caution is advised in using the information to make international comparisons. 20 We examined deaths by suffocation, poisoning and firearms that had been classified as "other intents" and saw no trends to suggest misclassification may have changed during the period of our study. Previous studies have shown that investigated deaths by nonviolent means, such as poisoning, are difficult to classify as suicides without sufficient evidence of intent (e.g., a suicide note). 21 The degree to which suffocations resulting from the "choking game" may be misclassified as suicides is unknown. However, a report from the Centers for Disease Control and Prevention suggests that these deaths are not likely to account for any substantial portion of the recent increases seen in deaths by hanging or self-suffocation. 6 
Conclusion
Our results show that traditional patterns of suicide among children and adolescents are changing. Suicide rates among female children and adolescents are increasing, whereas those among male children and adolescents are decreasing. Limiting access to firearms, poisons and elevated structures has some potential to mitigate the risk of suicide; however, suffocation, the predominant means of committing suicide among boys and girls, is not amenable to this type of primary prevention. Additional research is required to understand the complex factors involved in this phenomenon and to develop prevention initiatives that address a changing landscape. 
